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SUMMARY

The insensitive high explosive EAK was detonated in a configuration that
simulated its storage/shipping container. Blast output parameters were measured,
and the TNT -equivalency was computed based on the comparison with TNT
hemispherical surface bursts. The results are shown below:

TNT Equivalency (%) at Scaled Distance

L1 mkg? s akg? 20awig'? s ke e g 15087 vig'/?
(3.0 £6/16Y%) (4.0 £/16Y3) 5ua f10'?) 9.0 /) (180 £/10Y3) (4000 /10l

Cont iguration I 2L poL AN S 2L I
Simulated shipping 104 Bl 82 10 70 64 99 51 116 78 2 7
drum 11,34 kg (25 1b)

Simulated shipping 9% 9 92 56 8l 68 130 67 116 68 100 83

drum 22,68 ky (50 1b)

Due to the insensitive characteristics of EAK, a 152 conically shaped
composition C-4 booster had to be used to ensure a high order detonation. The
pressure equivalencies ranged from a high of 130% to a low of 70%. The impulse
equivalencies were less than 100%, rvanging from a high of 99% to a low of 51%.
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INTRODUCTION
Background

The EAK intermolecular explosive is not a military
standard explosive and no existing facilities are available for its
production, therefore, explosive classification has not been
specifically designated, either in its in-process or final form,
The formulation has been designated as an insensitive high
explosive (IHE) by the Air Force., It is presently a proposed
filler for the standard MK82, GP (500 1lb) bomb, and a modified
formulation is proposed for large caliber projectile fills,
Because the explosive is insensitive to shock, this may reduce the
quantity-distance storage requirements., Also, EAK is easier to
produce than TNT, and the raw materials used to make it are lower
in cost, nonpetroleum based, and commercially available in large
quantities, making it economically more attractive than TNT.

The chemical constituents of EAK by percent weight are:

Component &
Ethylenediamine dinitrate 45.7
Ammonium nitrate - 46,2
Potassium nitrate 8.1

The tests were conducted in accordance with the require-

ments of MMT Project 5860108 as an engineering eftort to provide
TAT equivalency data,

Objective

The objective of this test program was to determine the
max imum output trom the detonation of EAK in terms of the peak
overpressure and positive impulse, The measured pressure and
impulse data wore compared with known TNT test data to determine
the equivalency of EAK in relation to TNT.

EXPERIMENTAL METHODS
Materials

Test material was EAK high explosive. EAK was received
from the Naval Weapons Staticn, Yorktown, Virginia, in metal

1
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shipping drums, Each drum contained 90.7 kg (200 lbs) of EAK. The
physical characteristics were chips of various thicknesses and
dimensions.

Test Plan

EAK output was evaluated for weights and configurations
simulating its shipping/storage container. The proposed
shipping/storage container is a fiber drum 17 inches in diameter by
10 inches in height:

a. A cylindrical container ( figure ! ) with a charge
weight of 11.34 kg (25 1b) of EAK was used to simu-
late the shipping/storage container with a dimen-
sional scaling factor of 0.79. The container was
constructed from fiberboard with a height of 20.1 cm
(7.9 inches) and a diameter of 34.3 cm (13.5 inches).

b, A cylindrical container ( figure 2 )} with a charge
weight of 22.68 kg (50 lb) of EAK was used to simu-
late the shipping/storage container with a dimen-
sional scaling factor of 1.0. The container was
constructed from fiberboard with a height of 25,4 cm
(10 inches) and a diameter of 43,2 ¢m (17,0 inches).

Each test charge was initiated with a J-2 blasting cap and
a conically shaped booster of composition C-4 high explosive., It
was necessary to use a 158 C-4 booster to achieve a complete
detonation, The C-4 was shaped conically with an aspect ratio of
1:4 (H/W). The C-4 was centered on top of the BEAK in the simulated
shipping/storage container with the blasting cap inserted at the
apex and embedded to the cone's center,

The test charge for each configquration was placed on a
1010 carbon-steel witness plate, 1.27 cm (0.5 inches) thick, with
the outside dimension 15.2 c¢m (6 inches) larger than the base of
the test configuration dimensions, Figure 3 shows the test area,
The area was refurbished after c¢ach test subsequent to measurement
of crater diameter and depth.

Instrumentation

Twelve side-on pressure transducers were mounted and
placed at ground level in two 90-degree arrays within the test area
shown in figure 3. Distances between the transducers and charge

were calculated to correspond to scaled distances of 1.19, 1.59,

2.14, 3.57, 7.14 and 15.87 m/kg)/3 (3.0, 4.0, 5.4, 9.0, 18.0 and
40.0 ft/1b1/3). The transducers were individually calibrated prior
to each test series with quasistatic pressure pulses, using a

2
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Figure 1. Simulated scaled shipping/storage container
11.34 kg (25 1b)
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standard solenoid-actuated air-pressure calibration fixture
adjusted to correspond to expected overpressure based on an assumed
TNT equivalency of 1008, Signal-line continuity and channelization
were checked prior to each test. Details of distances between
charge and transducers, calibration pressures, and expected peak
overpressures at each distance are shown in table 1.

3,05 m (10 ft)
\ Y
N x Fiducial markers

g3 M
#11 #9 #7 #5
I e [] _9
#
¢ #4
ol 46
o|48
@ Prossure Transducer
Placement i A
X Fiductal Markers
®  Explosive Charges
rge of012

: SONY é

To test control V’DEO
center

Figure 3, Test area showing charge placement, transducer
placement, and camera placcment

Signals were recorded using six two-channel and two four-
channel Nicolet Explorer digital oscilloscopes. A complete
description of the recording system is given in Appendix A. These
digite! oscilloscopes offer the ability to capture, store, and
display one~shot transient sighals with bath pre- and post-trigger
information. lonization probes were used to trigger the Nicclets
and get 70. for time of arrival data.

Betore and after color still photographs were taken of
each test, showing typical setup and results. Standard
meteorological data were recorded for each test. Video coverage ot
each test was also recorded.




Table 1. Transducer calibration and placement of EAK
Radial distance m
(ft)
scaled 100% Over
distance Expected Calibration calibration Charge Charge
K 1/3 pressure pressure pressure weight weight
Channel  ™/k9 L3 kPa kPa kPa 11.34 kg 22.68 kg
number (tt/1lb ) (psi) (psi) (psi) (25 1lo) (50 1b)
1,2 1.19 922 2068.5 4137.4 2.67 3.37
(3) (133.71) (300) (600) (8.77) (11.05)
3,4 1.59 479.8 1034.3 2068.5 3.57 4.49
(4) (69.58) (150) (300) (11.70) (14.74)
5,6 2.14 242.5 517.2 1034.3 4,81 6.06
(5.4) (35.17) (75) (150) (15.79) (19.89)
7,8 3.57 81.5 103.4 206.9 8.02 10.11
(9) (11.82) (15) (30) (26.32) (33.16)
9,10 7.14 24.07 34.5 69.0 16.04 20.21
(18) (3.49) (5) (10) (52.63) (66.31)
11,12 15.9 8.14 13.8 27.6 35.65 44,92
(40) (1.18) (2) (4) (116.96) (147.36)
RESULTS

Data Analysis

acquired in digital form,
instrumentation or explosive malfunction were
and standard deviation were then obtained and
outside two standard deviations were excluded
equivalency calculations,

TNT hemispheres.1
an iterative process that factors out the contribution of the
hooster charge weight and calculates the pressure and impulse

equivalencies.2

The data were then
A computer program was employed which utilized

attributed to
excluded.
all data which fell
from the TNT
compared to data from

Peak overpressure and positive impulse information were
Data that could be
The mean

The calculated TNT equivalencies were arranged in
tabular form and plotted as functions of sample scaled distance.

The standard curve for TNT hemisphere reference data is shown in

figure 4,
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Test Results

A description of the instrumentation system is given in
Appendix A, Data sheets for all tests with pertinent measured
parameters are given in Appendix B. Selected pretest and posttest
still photographs are shown in Appendix C, Test numbers are shown
for local reference only and provide access to original range data
files.

Mean pressure scaled positive impulse, and TNT equivalency
data are summarized by test configuration in tables 2 and 3,
Figures 5 and 7 show the plots of peak pressure, and scaled
positive impuise versus scaled distance. Figures 6 and 8 show the
plots of TNT equivalency versus scaled distance for peak pressure
and scaled positive impulse by test configuration. The deviation
from cube root scaling is shown in figure 9.

Discussion

Plots of peak pressure and scaled positive impulse for the
simulated shipping/storage container with a charge weight of
11.34 kg (25 1b) are shown in figure 5. The plots of TNT
equivalencies for pressure and scaled positive impulse are shown in
figure 6. Pressure values were less than expected, Only at scaled

173 (30 £t/10*/3) and 7.14 m/kgl/?

(18,0 ft/lbl/3) were the pressure equivalency values greater than
1008%. Scaled positive impulse values were lower than expected at
all scaled distances. The impulse TNT equivalency values were a'l
less tan 100%, ranging from a high of 81% at a scaled distance ot

1.19 m/kgl”? (3.0 £1/16173) to a low of 51% at a scaled distance
ot 3.57 mrkgl/3 (9.0 £r/1bl/3),

distances of 1.19 m/kg

Plots of peak pressure and scaled positive impulse for the
simulated shipping/storage container with a charge weight of
22.68 kg (50 lb) are shown in figure 7, The plots of TINT equiva-
lencies for pressure and scaled positive impulse are shown in
figure 8., Pressure values were less than expected at the

near-tield scaled distances, < 2.14 m/kgl/3 (5.4 ft/lb1/3), and
greater at the far-field scaled distances, > 3.57 m/kqll3

(9.0 £t/1b373)
than 100% at the near-field scaled distances., £ 2.14 n/kg
(5.4 ££/1b1/3), and grearer than 1008 at the far-field scaled

distances, 2 3.57 m/kgl’3? (9.0 £e/10173). scaled positive

. Therefore, pressure eguivalencies were less
1/3

impulse values were less than expected at all scaled distances.
Therefore, the impulse TNT equivalency values were all less’
than 1008,




Table 2. Summary of test results, 11.34 kg (25 lb) charge in a
cylindrical shipping container

Scaled
Scaled © positive
distance Peak impulse Pressure Impulse
Raaius 1/3 pressure 1/3 TNT TNT
meters /kg 173 kPa kPa ms/kgl/3 equivalency equivalency
(ft) (ft/1b ) {psi) (psi ms/1b™" ") (%) (%)
2.67 1.19 1072 155,7 109 81
(8.77) (3) (155,47) (17.35)
3.57 1.59 475,2 114 82 70
(11.70) (4) (68,92) (12,70}
4.81 2.14 221.7 85.7 70 64
(15.79) (S5.4) (32.15) (9.55)
8.02 3.57 88,6 48.5 99 51
(26.32) (9) (12.85) (5.4¢C)
16.04 7. 14 27,7 32,8 116 78
(52.63) (18) (4.02) (3.65)
35.65 15,87 7.8 14,6 72 70
(116.96) (40} (1.13) (1,63)

Table 3. Summary of test results, 22,68 kg (50 1lb) charge in a
cylindrical shipping container

Scaled
Scaled positive
Jdistance Peak impulse Pressure Impulse
Radius 1/3 pressure 1/3 TNT TNT
meters m/kg 173 k Pa kPa ms/kgl/3 equivalency equivalency
(ft) (£L/1b°7 ") {psi) {psi ms/lb" ") (%) (%)
3.37 1.19 1012,3 177.2 98 99
(11.03) (3) (146,81) (19.75)
449 1.59 517.3 102,9 92 56
(14.74) (4) (75.02) (11.47)
6.06 2. 14 245.,3 89.3 81 68
(19.89) (5.4) (35.58) {9.95)
10.11 3.97 105.7 $7.3 130 67
{33.16) {9) {15.33) (6.39)
20,21 7.14 27.7 28.5 116 68
(66,31) (18} (4.02) {3.18)
44.92 15.87 8.8 16,1 100 83
{147.36) (40) (1.28) {1.79)

s itz e s ——
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Figure 5. Pressure and impulse versus scaled distance for
11.34 kg (25 lb) charge of EAK in cylindrical shippinj container
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. Figure 7. Pressure and impulse versus scaled distance for

22.68 kg (50 1lb) charge of EAK in a cylindrical
shipping container

11




jo
% IpYe K>3
~ 54 JE33 SoRRR is shvat ve
-~ X I_:..:tr.-.!.n-...c...ﬂ...‘.- = 2
- : ~ T 2d SN DI 15 4 D 1304 S90a
m. - S e e e asl s 338 B o e LR R ., et
o Hien : 59 DI S wyody soud ) kY . v "
- i — 19 DORPH IS . waiid foudd ....M... ~ P R M ~y
) B8 S —rfay s i ﬁ o e e — .../u =3 *ine SO ~
Fepecgeracte - ~T F O SN -t - crdeprrfepe e ena - 'y
- 4 : g ode  po . 4 IR S 183 ilads SRS ~4 be [ M el bt o -
€3] +1 . 2 de fadla® mamen s -t > L .. T — i S £35S EERN
e 12293 7 L] LTYJ i T OO & g e ~, = . o L B Soks b bt SR ~N e
C [+ $4etr - i I 1+ = N PE T m m L ; 1ehreaa - shphe bR B4 o!M ,3' o]
- b 23 3 > MY TR RN
= o S T PR PP 12298 9009 9 (=1 S M A Gd
a0 t B4 o A 2oy 333 [~ PERe Ll PP P
A 44+ it - 3 o2 &8 a8 B4 H : . 4 - L I # fmnnmfana L a
] HGE! ot Yooy Mg CEAY A X aL
[ 1l + - 38 S0 LA B 14 A - [43] - ry 1 =z -
s AR hEEEE 9 5 = Nt 9f
Ft >4 H T s c » - . themmn § e« -
3 1 LN p A wetroe . = C
a =t e eeersoy: =3:13533 587 B < Z = pha O ? o 3 oAD it il S 2~ IR -]
¥ — 2 I X - - - » . -
(] W. ' m.« > = 1 23 ET Bitkss -!.m.m.“ @ e < ” oo Fpess o oy s ot & - - 21 —~ T
I 5 i i e S 3 5 35 33 o (3 2 B E aue s et LS GRS 5 51 5 FaEed O 5o
P ST iR si5ds dRass iitiind i 0 0 e i P 2] : gesEnns Bmnn: .
< @i it e | 2 Ea St T 2 | 5 TR e o zZ 37
o : -+ - e 1+ " e s e o 4.8 FAETE WLRSS z3, e 1D < b JE £ IR ¥
-+ - p o g . 131233 ek evis sve Janﬂ s R e v » Je i I - >
e - ; 4 2 [ 54 [+1)
w T T e " )9 ypep: 23 -ty »e 4 o
- : : i 444 - - o 4 - v -] - SR T w ey R R R T 7 9 08C
4+ - rtrbrtry 2 FH I 13353 M 3 g = PR fvet ol tfod-= b ot
y e 3 3553 - .4 ap %= owe g - :
. SRR 3 2% LAREE -« 4 -1 : e
Z &R Nty 8 g L g 2o £
o et : M TRERE & b S P S . H - e - et bl 4 feums e s b
% 1 juvs el - » SN B -~ I (o i 3 3 @ \ﬂhu = 4 FEEE R i 20282 2 = &
o ¥ et 4>w i 14+ rw.lh..u 3 v : = «l SO X it T - A...u_.n.... T313: BBk - b =3 ¥ 0
st T + 3 I o - P ?, - 133 S - s Te= L
o T o (6404 15238 swm S Sl LRt A e ~n o~ B SEEE e 5} R TR ST st R e 2 g9 ~
o ¢ e : 8% 494 L b (Th 15008 B4 =1 L= e ot EEEEE ER W 2333 x eeL= < 0
a, o=t P W0t DS g 10yt souad ASGRS B t i 10s 3l MISw as 31 333 L ook EAEEELE -1 L1 T H= o 2IL2 -
P 494 13] aved - . - PEEE T Ld LD - ot el -
1 U SN PO A c = o ~ \w o el o phonan _.,Luu...“u...u SRR I I Eiedt Rk N m.f <
)ouS sRN0E 19 U008 SRINN o 0 2aEE SE : ST o ATe bt = .m. st cpeee oy 2 A )
. S50 b . L e s i3 B 13 5 P B LUV 1. il St Spp R = e o=
hm PP P R TP I fr e ot x o L B Ll anivdnd fo N
ow = o T n.H O o v k- " PO iy I Solah b ilion: 7)) — O
cnlavar b o . S dieid o
7@5 w f=4 W J dll 9 ORE YN > . “.” PR o Y VNS e Ovemt
) o3 m m (= R =] o = K omx o goedafas . PRI ; - »t:.mbl_f-.v.t o - wa
= D m P & Boo o .. “ L ALL EERES A, = m L
228 8 2 el 20095
oD kB : -
ONJ1 £~ 2 S D 17 o
VAID 33 -
— D ? 3 —~
»w Bo]
4 -
ADNITVAINDI INL s
IN3D¥3d » o
b W
Qy ~
*
N
<
14
2
£
M..o-...-- T .
. ﬂ..%u,..- n.« .;c v .M. <y ;o
LA R - R
.-v.‘.v.ﬁwhmﬂ.-.%a .“-c PR ....o»oob-ch ORI PRI
+ &' ’ AP NN s PR
; ° -%.!4.»..... . -, ...-u.oﬁ Frage)
4 Y .”.c\x ...,6.»@.-‘wnwu\~h\-.




But1eos 3001 aqNd WORJ uOIILIATQ g 2Indd

eay T , g/1 Bu/SW-®ay
NANSSIEg dvad FSINAWI JAILISOd QAIIYOS

o [~
N (=] . o 53]
(Yo} w o o - -4
+ 1 19 i - . L B e 4 213 MM
H T 1) - 1 3 A4 add o il 1L i s f
I8 e ﬂxi 113{ag) 3 ; + s ‘— t SN ¢ * Oy ™3 1
In ”. —ip- 1+ g o~ Py H -~ 1 ;,_ 4 3ﬂ - 3!3 Ban?» -~ ..” -
. - [ ~ I H~ — 13444 13000 P - ~ IS~ ~ 4% 4 (g T
HA ™ — ' — O 1119814 Kol puis.12 Loy — an i 1 o L
[T o i et b ke a e~ Syt % 1 Y —
i h A X 2 B ageh o
— 7 — — 1 . il 4 Pl - S,
- y . - > y2 2 I ER R ] R~ SRR Tt o
e - : 2 | “
sranhgtet vy, 5 5 e e e Hf IR 3 St H e
lnll + (I Gy : . g - s L 2§ L7y per ¢ s poty o i o
g o S - e ik £ b s s
<2 e = cHHS . - s = ol 34 < SEEE -
T B " T . » ¢ Fa'e) nid iy M B ¥ 1o wokihre— s (0 - ’ "
o o +- a < .H 2] — } 3 b4 w3 1 .1*@ <> wn ..‘ L bk {74} o T ;" PRY oea 7 > P S N
. 1 % Y o et X - HLEM rs 2 B L . :
g W i m i’ fﬂniu - = S shes 184 1 : — a
1 4 < 1 R - Z A o i (K ¢35 ] . b z
: 1 3 > 2 Gede cie =5
+ . . 1 ~ ) ‘ o —4—t .
> o =4 et ==
: o 1] 1y 438 , mw it ey o . m
VS i « ) — ] <r R~ 141 = B it w ~ B .:_...wch : -~ .XTmHm z
~T ] < 0 = nitt? SHnn '} o ™ atu o o et z
+ : ity © o g CO el ot b
o9 M Il © [« o o o P o isd + n — .
N (=4 = = ¢ =) - =4 o o e © o MLaE KR G gl =
~ : o R it He T, 3 . X o ide o
ALY M . N o B *J b b j ‘llr-l'l lvo o p— — - -
- — — — 4 AT -t fa 3 sy S o L - *-q > o] fe ]
+ ”ﬂ 111 nr__ 1439 1 b m b e i h 4 s = o
1 ! - P ool H e R o ~—
) xx.* - e 3 w . o o piirpiy . = =
} i a9y 41 > T T, N § NS
H + 1} I 1138 | AT . E - s anvat o o . %A - =
1u " tt } 39 o — . Q. irbosaipast’ YingRieb Wi gl iy . &
w1 s ey 4 _, L Pl LPEA » - R
.Lju :u ks ek nre -
;AR e A < 3 o S e o e e <
! HgueE = . e e et e s =
s » > [}
CH "& C_F +4 PP et gt oot o
3 y . s i v K53 0151 GRER- A00NE DERIE I -y
4 b 3 o ' . o a4 S ABH A Y SN » i S )
: u.. ’ _.L § pad - " .. o " poope — >,
H 3 391 by pi-gb - " P LTI P * e ¥ e
— ; - . e ChSIaT IBEL 1Y -y h.t!&lj
+ + r n 1
1 ” = : ¥ A1La0611584 -
] > i ) T "
+¢ —t - o s A=t ™ s 4
1 s o’
+ .. ik <
g
r . i
T 3 i ) il il NM 7
e It i : ; ; 44
\.W W. =~ 21 < v - - s L - - oy - = -~
(ISd) J¥NSS3IUd MVAd .
aﬂxnn-\mg. isd)
4SIn4KT JAILISOd QdIVOS
. v - * b L]
.“ wﬂu.,’w- sst» -t.-n...w cem s.w. N ﬁd.&......\qix.ﬂ-.ﬂ A g “th‘ b

At

B L ST I Al SRR T s




Plots of peak pressure and scaled positive impulse for the
11.34 kg (25 1b) charge and the 22.68 kg (50 1lb) charge in a
simulated shipping/storage container show the same general trend.
The plots of TNT equivalency values for pressure and scaled
positive impulse show the same general trend. The EAK formulation
was designated to be an insensitive high explosive, and the test
results confirm this in that a booster of 15% was required to
achieve a complete detonation.

Figure 9 shows the deviation from cube root scaling as a
function of the charge weight. Theoretically, a given output will
occur at a distance from an explosion that is proportional to the
cube root of the energy yield (known as cube root scaling or

Hopkinson's scaling).3 With the aid of such a law, it is possible
to present data for a large range of weights in a simple form, and
by the use of scaled distances, one is able to calculate properties
of an explosion of any given energy, if those for another energy
are known, By the use of cube root scaling, one can determine if
output is increasing or decreasing with charge weight. To what
degree the output is increasing or decreasing can be determined by
performing a least squares linear regression analysis, which is
designed to minimize the sum of the squares of the deviations of
the actual data points from the straight line of best fit, A slope
of one (1) for this line would indicate, by definition, that the
data scales. An increase in output with increasing charge weight
would be indicated by a positive sloge. A decrease in output with
increasing charge weight would be indicated by a negative slope.
Equal rise and fall in the slope of the line indicates equal
percentage changes. For EAK in a cylindrical shipping container,
the slopes of the line for deviation from “cube root scaling" for
peak pressure at each scaled distance, as a function of charge

- weight, ranged from a negative slope of 0.9976 to a positive slope
of 1,0064, The slopes of the line for deviation from “cube root
scaling® for scaled positive impulse at each scaled distance, as a
function of charge weight, ranged from a negative 'slope of 0,9885
to a positive slope of 1.0073.

All of the information presented in this report is based
on experimental data., As with any result based on exper imental
data, there is an inherent scatter involved; that is, the curves
and tables presented represent the “best fit® or average values of
the data, with some associated error band,

CONCLUSIONS

I. The blast output from EAK is dependent upon the
configuratinn frot which it detonates.

2. TNT equ:valency values were determined for EAK in

configurations that simulate the cylindrical shipping
container,
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To within experimental limits, blast pressure and
impulse scale as a cube root function of the charge
weight,

The pressure equivalency of EAK explosive as
determined in this test series ranged from a high of
130% to a low of 70%. The impulse equivalency is
less than 100% for all scaled distances,

RECOMMENDATIONS

In order to design meaningful experiments and for the
resulting data to be intelligently applied, it is
important that the many factors and parameters that
affect the airblast be recognized and the data be
used in the context in which they were derived.

The TNT equivalency of pressure and impulse values
determined by the test series should be used in the
structural design of protective facilities.

EAK should be tested in the configurations that are
typical for a manufacturing facility.

For close-in structural design {(scaled distances

generally less than 3 ft/lb1/3), values generated by
this test program should not be used, A method for
determining the TNT spherical equivalent weight is to
multiply the charge weight by an eguivalency from the
ratios of the heats of detonation. Then a factor
must be determined for the effect of charge shape.
some sources for this data are in references 4-~5,

15




PR,

LA

e

%
-

o i i A T -
:‘-‘":‘-“':"-it &

5

e

REFERENCES

Kingery, C. N. Airblast Parameters Versus Distance for
Hemispherical TNT Surface Bursts, BRL Report No. 1344,
September 1966.

McKown, G. L. TNT Equivalency of R284, 1559, and I560 Tracer
Composition, October 1978.

Hopkinson, B. 1915 British Ordnance Board Minutes 13565,

Wisotski, John, and Snyer, W, H, "Characteristics of Blast
Wave Obtained from Cylindrical High Explosive Charge," Denver
Research Institute, November 1965,

Plooster, M. N. "Blast Front Pressure from Cylindrical
Charges of High Explosives," Naval Weapons Center Technical
Memorandum No. 3631, Navy Contract No. N00123-76-C-0166,
Denver Research Institute, September 1978,

17




Ut St J

. Ry, g g ““L‘q'
S
. o
B

'y
-

vy
-
) aln

Sy

e

iy
v
o,y

APPENDIX A

e

INSTRUMENTATION

19




Twelve PCB Piezotronics side-on pressure transducers were
mounted flush to the surface in each of two sand-filled arrays
within the test area. Each transducer was connected by an under-

d ground coaxial cable system into the instrumentation building
approximately 800 feet from the test area. All signals wer¢ ampli-
fied by a model 494A06 PCB amplifier and recorded simultaneocusly on

B dual channel Nicolet Explorer oscilloscopes and a Honeywell 1858
visicorder. The Nicolet Explorer oscilloscopes were chosen because
ot their performance; they also provide a wide choice of options
and measurement capabilities. It is basically a two-channel,

500 kHz oscilloscope having a writing rate of 5 cm/ usec, rise time
of 500 ns and high resolution., It is useful in transducer
measurements in providing direct electrical signal measurements,
and with the built-in magnetic disk recorder, has the capability of
storing signal waveforms for quick and easy recall. The Nicolet
Explorer oscilloscopes were interfaced to a Tektronix 4052 graphic
system and the peak blast overpressure and positive impulse
information were obtained in digital form, The Honeywell 1858
visicorder was operated at 160 inches per second along with a 1 kHz
timing pulse,

Coaxial
Charge PCB
Pressure ;
Transducery—>>| Awplifier f"‘"""‘"""‘ Amplifier
Cable
Tektronix Digital ,
Model 4052 7 Output ENie;ﬂet v |
System scilloscope
Magnetic
: ~ Disk
Tekt!‘onix Stomg\u *
Maodel 4631 , Record
Hard Copy Unit
» Honeywell
. 1358
Visicorder,
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. Figure C-1. Physical characteristics of EAK

o Figure C-2, Typical pretest configuration {or TNT equivalency
testing of EAK in a cylindrical shipping container
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Figure C-3. Typical posttest results for TNT equivalency testing
of EAK explosive in a cylindrical shipping container
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